HE efficiency with which the foliage canopy of a crop growing in the field intercepts and uses solar radiation is often limiting to photosynthesis and dry matter production. Based on certain theoretical and empirical grounds, the maximum efficiency of production has been calculated previously to be a conversion of 5.3% solar radiation (total, whole spectrum) to chemical energy or 15 /,g. net dry matter per cal. solar radiation (13). Because of the consistently high daily levels of solar radiation received in the Central Valley of California during summer, it was considered of interest to attempt the attainment of this limit and to investigate the relationship between producivity and light interception. The experimental approach was to grow field corn (Zea mays L.) at various population densities to permit variations in amount and manner of light interception. Two time intervals during the period of most rapid growth were chosen for study; the second interval was terminated at incipient tasseling, just prior to the cessation of leaf area production. The growth rate of the crop in terms of dry matter accumulated in both shoot and root tissues is interpreted in relation to light interception by the foliage assemblages.
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MATERIALS AND METHODS
Eight population densities of corn were established in a geometric series from 2,700 to 283,000 plants per acre by thinning a drilled stand to the following plant spacings: 48 X 48, 48 X 24, 24 X 2d, 24 )< 12, 12 X 12, 12 N[ 6, 6 )<~ 6, and 6 )< 3 inches. 'DeKalb 805, a vigorous single-cross hybrid variety characterized by a low rate of tiIlering, was used so as to ensure the fidelity of the population densities. Seed (mean weight 0.28 g. per seed) was planted on May 23, 1962. Seedlings emerged largely on day 7, and thinning to the desired stands was done on day 15. Nitrogen was broadcast, as ammonium nitrate during seedbed preparation at the rate of 200 pounds N per acre. Other nutrients were known to be nonlimiting at the site. Water was applied as needed during the experiment by sprinklers and by flooding. A sparse population of weeds was removed by hand hoeing.
The design of the experiment was the randomized block type with three replications.
Each plot was large enough to permit samples to be removed on each of three dates while allowing adequate borders on all sides of each sampling area. Dry matter production was determined by harvesting samples varying in size from 10 plants at the lowest density to 60 plants at the highest density and by drying a subsample to constant weight in a forced air oven at 70° 'C. The "easily recoverable" portion of the root systems were dug from a depth of 10 inches, washed, and dried. Leaf area, one surface only, was measured for 4 to 10 plants for each sample. Linear, quadratic, and log-log regressions of area on the product of length and maximum width were computed with data obtained from paper tracings of 831 leaf blades. The linear regression coefficient 0.702 was chosen for the leaves of harvest 1 and 0.735 for harvests 2 and 3. The exposed sheath area was calculated from the mean elliptical circumference of the shoot and its length. The area of the exposed sheaths was added to the area of the blades to obtain leaf-area index data. Height of the undisturbed foliage canopy was measured on five plants in each plot, Total, whole-spectrum solar radiation data were obtained with an Eppley pyrheliometer located 1.2 miles east of the experiment.~ Light interception by the crop was determined by measurements made above and beneath the foliage canopy within 11/2 hours of solar noon with a Weston, Model 756, illumination meter equipped with neutral and cosine-correction filters.
Ten readings were made per plot on each measurement data. The limitations inherent in relating such light measurements with the photosynthetic activities of green plants are well known (21); however, we consider the measuremen:s adequate for ecological interpretations.
RESULTS

Crop Growth
Growth of the corn crop in terms of dry matter production included the exponential .portion of the classical sigmold growth curve ( Figure 1A) ; even at the highest population densities, the growth rate continued to increase up to at least the termination of the experiment (incipient tasseling). The production values reported here included the dry weight of "recoverable" roots. Population density had no discernible effect on the root percentage at any sampling date, and the proportion of whole plant matter contained in the roots, averaged for all densities, was 12.1 --+ 2.6%, a 6.0 --+ 1.0%, and 5.4 ---+ 1.6% at harvests 1, 2, and 3, respectively.
It is convenient to use the "crop growth rate", the rate of increase of dry matter per unit area of land and growth. Crop growth rates were calculated as arithmetic means, referred to a time base, from the harvest data presented in Figure 1A . During harvest interval 1-2 the crop growth rate increased sharply as a function of population density up to 44,000 plants per acre, where a ceiling dry matter production of 300 pounds per acre per day was attained (Figure 2A ). During harvest interval 2-3 the crop growth rate increased to a maximum of 460 pounds per acre per day (52 g./m.~ day) at the greatest population density, 283,000 plants per acre. While the scatter of the data at the three highest population densities obscured the possibility of a well-defined ceiling, it is evident that a ceiling growth rate was being approached at a much higher population density in harvest interval 2-3 than in harvest interval 1-2.
Leaf Area
The leaf area of the crop was calculated in leaf-area index units, i.e., leaf blade and exposed sheath area subtended per unit area of land, following Watson (25, 27) . The proportion of the leaf area comprised by the blades, 91 4-1%, 85 ---+ 0.9%, and 82 ± 2% at harvests 1, 2, and 3, respectively, declined significantly with advancing age, but was not noticeably affected by population density. Leaf area production progressed in a fashion similar to the dry matter production up to harvest 2 ( Figure 1B) . Between harvest 2 and 3, the rate of leaf area production slackened at the higher population densities, but continued to increase at the lower densities. The maximum leaf-area index in this experiment was measured in the densest population at harvest 3 . This is higher than an}, previously recorded values for corn than have come to our attention.
